In this paper, were studied three maize hybrids in terms of seed germination capacity when they were exposed to low temperatures. Also, some elements regarding the seed vigor were analyzed, namely the length of the coleoptile, the length of the root and the weight of the germ. Exposure temperatures were 25 ° C (control), 6 ° C and 5 ° C and the hybrids analyzed were Olt, F 376 and Turda 201. The researches were realized under laboratory controlled conditions, and the obtained results showed a strict dependence of the parameters analyzed by the temperature factor.
INTRODUCTION
In order to contribute to the increase of agricultural production, but also to ensure the propagation and preservation of the species, a quality seed must have genetic and biological value and parameters of high germination, strength and health [5] .
Viability, representing the potential germination capacity of the seeds to generate alive embryos under optimum conditions, is basically highlighted by standard germination [1] .
The "cold test" is a test that shows the ability of a variety to pass over well beyond the low temperatures in the first days after sowing and rising [6] . This test shows us whether the optimal sowing time is either at the beginning or within the optimal sowing period of the crop [2] .
The result of the determination of the vigor potential in laboratory conditions (cold test) allows us to classify seeds batches into resistance groups, and gives us the opportunity to choose an optimum sowing time for each batch [2] .
In laboratory were created similar conditions with those in the soil that will allow soil and seed microflora to take part to a competition where the seeds that have not enough resistance, either due to heredity but also to physical and biochemical damage [4] .
An analyze of the germination faculty of the seeds show a better variation of the results, the values being between 25-96% [7] . Hybrids which recorded positive results are Rapsodia, F475M, Crișana, HSF14-08, HSF127-09, HSF137-09, HSF10-08, HSF127-08, HSF157-08, HSF88-10. About the coleoptile length we can tell that a low temperature doesn't negatively change its length, but on the contraty, after the application of the cold-test method 6 ° C, the coleoptile length is higher (between 8.9 and 17.7 cm) than the STAS method 25 ° C (between 5.5 and 14.1). Significant positive results are noted in F2255-06, F254-08, F127-09, F88-10. Other notable results in this study we can expose the weight of the germs, which presented a higher weight in cold test than in STAS 25 ° [7] .
Another study that deserves to be mentioned about the influence of low temperatures on seeds is the work written by Firuta Camelia Teodora [3] , who analyzed the results obtained by applying the cold test on maize seeds from two years of production. The author correctly considers the cold test as an important indicator of the vigor of the field seeds, which can be appreciated by the percentage of vigorous germs and it is determinate in the most part by the cultivated hybrid and the seeds size. It concludes that there are statistically significant differences in the percentage of vigorous germs. The most vigorous germs were T-201 hybrid, followed by T-200 and T-165 in 2006, and in 2007 T-200 followed by hybrids T-201 and T-165. Vigorous germs had the highest values for T-201 and T-200 hybrids in both experimental years for all seeds production sources. The most favorable caliber to obtain vigorous germs is large wide caliber (LL) [3] .
MATERIAL AND METODS
The studied biological material was represented by three maize hybrids: Olt, F 376 and Turda 201. The Olt hybrid is a semi-tardy and productive hybrid, popular in Romania, created at the Fundulea Research Development Institute.
Hybrid F 376 is a simple, semi-tardy, also very productive hybrid. It is created at the Fundulea Research Development Institute.
The Turda 201 hybrid is a trilinear hybrid semiearly, created at the Turda Development Research Center.
The research has been done using the Cold-test method as well as the controlled exposure method at low temperatures, under laboratory conditions. During the study, the most important characteristics that can confirm the quality of sowing material, namely germinative energy and faculty, were analyzed.
The working method to determinate the germinative capacity through the two agro biological indexes (germinative energy and germinative faculty) was the STAS method with four repetitions of 100 seeds each [6] , [8] . The first reading of the results has been done at 4 days, and the germinative energy was determined, and the final reading for determining the germination faculty at 7 days after. [9] .
Experimental variants were three temperatures, namely 25 0 C (considered blank), 6 0 C and 5 0 C. In addition to germinative energy and germinative faculty, three elements have been analyzed for seed vigor, namely: coleoptile and root length and germ weight because I think these are key factors in determining seed quality.
RESULTS AND DISCUSSIONS
The results of the analyzed parameters are shown in the following figures. From figure 1 we can observe that in the Olt hybrid the germinative energy recorded different values from one variant to another, being influenced by the germination temperature.
Thus, the maximum value of the germinative energy (97.25%) was recorded at the variant exposed at the temperature of 25 ℃, and the minimum germinative energy value was recorded at the temperature of 5℃ , namely 66.25%.
In the variant exposed to 6 ℃, the germinative energy was 90.13%, being very closely to the control value (25 0 C). In terms of germinative faculty, the maximum value was recorded at 25 ℃, namely 98.86%. High values of germinative faculty were recorded in the variants exposed at temperatures of 5 ℃ and 6 0 C, namely 97.88%.
The comparative analysis of germinative energy and germinative faculty shows that at 25 ° C these two indexes have very closely values. In variant 5℃, the difference between germinative energy and germinative faculty was relatively high.
The value of the regression index (R 2 = 0.928) indicates a strong influence of the temperature on the analyzed parameters (germinative energy and faculty). Figure 2 shows that at the F376 hybrid the maximum germinative energy value (97.63%) was recorded at 25° C.
The minimum germinative energy value was recorded at the temperature of 5 ℃, namely 90.75%.
Also in this figure we can see that the germinative faculty records different values being influenced by temperature. The maximum value was recorded at 25 ℃, namely 99.25%. High germinative faculty values were recorded at 6 ° C, namely 98.88% being lower than the control variant by 0.37%. The germinative faculty recorded the minimum value at 5 ℃ (96.13%).
The comparative analysis of germinative energy and germinative faculty shows that at 25 ° C these two parameters have very closely values. In the variants 5℃ and 6 0 C the difference between germinative energy and germinative faculty was relatively high.
The value of the regression index shows a strong influence of the temperature on the analyzed parameters. 
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From figure 3 it can be noticed that the Turda 201 hybrid germinative energy recorded different values from one variant to another, being strictly influenced by the germination temperature. Thus, it is observed that the maximum value of the germinative energy (97.13%) was recorded at the temperature of 25 ℃. The minimum germinative energy value was recorded at the temperature of 5 ℃, namely 83.75%. Low germinative energy values were also noticed in the 6 0 C variant. And germinative faculty records different values depending on temperature. The maximum value was recorded at 25 ℃, namely 98.94%. High values of the germinative faculty were recorded at 6 ° C, namely 98% being lower than the control variant by 0.94.
The germinative faculty recorded the minimum value at 5 ℃ (97.63%).
The comparative analysis of germinative energy and germinative faculty shows that at 25 ° C these two indexes have very closely values. In the variant 5 ℃, the difference between germinative energy and germinative faculty was relatively high.
And in this case, the value of the regression index shows a strict temperature influence of the analyzed agro biological parameters.
Figure 4 Germinative energy of analyzed hybrids at different temperatures (comparison)
It can be seen from figure 4 that at 25 °C and 6 °C all hybrids have obtained high values at the germinative energy.
The minimum value was recorded at 5 °C to the Olt hybrid (66.25%). At 6 ° C the minimum value was recorded to the Turda 201 hybrid (87.5%), and the maximum value was recorded at the F376 hybrid (95.13%).
It can be seen that at 25 ° C maximum germinative energy values were obtained. The values of the germinative faculty in all analyzed variants ranged between 96,13% and 99,25% (figure 5).
At the temperature 25 °C, all hybrids obtained the maximum values for germinative faculty.
The minimum value was recorded at 5 °C to the F376 hybrid (96.13%). At 6 °C the minimum value was recorded to the Olt hybrid (97.88%) and the maximum value was recorded to F376 hybrid (98.88%). Figure 6 The length of the coleoptile (mm) at the analyzed hybrids depending on to the exposure temperature of the seeds Figure 6 shows that the length of the coleoptile at these three hybrids is different, depending on the temperature and it can be noticed that as the temperature decreases, the length of the coleoptile decreases.
At 25 °C, the length of the coleoptile has the highest value at the Turda 201 hybrid (142 mm), being larger than the Olt hybrid with 37 mm and 53 mm higher than the F376 hybrid.
The minimum values of the coleoptile length were recorded in the 5 0 C variant at all studied hybrids.
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Figure 7 Root length (mm) at the analyzed hybrids depending on the exposure temperature of the seeds Figure 7 shows that the length of the root to all of these hybrids is different, depending on the temperature.
At 25 °C, the root length is the highest at the Turda 201 hybrid, (236.5) being larger than the Olt hybrid with 14.5 mm and higher than the F376 hybrid with 70 mm.
In the variant 6 0 C, the lowest value of the root length was recorded at the Olt hybrid (86.25 mm) and the highest value at the Turda 201 hybrid (209.25 mm).
In variant 5 0 C the minimum value of the parameter was recorded to the Olt hybrid (26 mm) and the maximum at the Turda 201 hybrid (97.5 mm).
From this point of view of the analyzed parameter, the best behavior at low temperatures was owned by the Turda 201 hybrid. The obtained results show that the germ weight in the exposed variant at 25 °C recorded the maximum values at the Turda 201 hybrid, namely 1.188 g, and minimum values at the Olt hybrid (0.974 g) with a difference of 0.214 g between them (figure 8).
In the variant 6 0 C, the Turda 201 hybrid recorded the maximum germ weight (0.758 g) and the Olt hybrid the minimum values (0.576 g).
The lowest value was obtained by the Olt hybrid at 5°C, namely 0.506 g, and the highest value at this temperature was the F 376 hybrid (0.641 g).
From this point of view, of the weight of the germ, the best behavior was owned by the Turda 201 hybrid compared to the other analyzed hybrids.
CONCLUSIONS
It can be noticed that germinative energy was influenced in all maize hybrids when the seeds were exposed to low temperatures (5 ℃, 6 ℃), the values being between 95.13% and 66.25%. Maximum germinative energy values were recorded in the 25 0 C variant to all analyzed hybrids, detaching the F 376 hybrid with 97.63%.
The germinative faculty was less influenced by the exposure to low temperatures, with the lowest value being recorded at 5℃ for the F376 hybrid (96.13%), and the maximum at this hybrid (99.25%).
The vigor elements of the mayze hybrids were strong influenced by exposure to temperatures of 6 ℃ and 5 ℃, obtaining low values in comparison with the ones obtained when they were exposed 25℃ (optimum germination temperature for maize hybrids under laboratory conditions).
It is noted that the Turda 201 hybrid obtained the highest values in the analyzed characters, and the Olt hybrid was the most affected after being exposed to thermal stress conditions.
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